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PURPOSE: To produce a cycloolefin homopolymer or a cycloolefin/a-olefin copolymer at good 
efficiency without the necessity for conducting ring opening and using a large amount of an 
organometallic compound. 
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consisting of A, B and an organoaluminum compound (C). 
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{mm TEfk^^ (A) -BlXS (B) ^a^^^^^-r-s 
mmL\rr%^it'^m (a) . (b) r?/ (o 

(A) S8^^iS;fb^tJ 
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1 

m^mi] Tmit-^m (a) (b) ^^^^^t 

mt'r^m^:tuy>{ >^m^i^(Dmm:5mo 

(A) m^^mit^^ 

(B) m^^mit^mtRmLx-(:t>^<Dmw^M^ 

[«*«2] TIBfb^«5 (A) , (B) IkZf (C) ^ 

(A) a^^JB^b^ti 

(C) #«7;P5r:'^Afb^#i 

[S3R:^3] it'^m (A) :6t«ai»^0DlVB:KX«vi 

[»*«4] fb^fl^ (A) timmm^<o\'^'Bmf)'^^m 20 

[«^«5] fb'&tl (A) T&^TIB-^^ 
M' R' R' R' 

m, R' , R* , R'^^D^Rni^n-?na)g^f§(Z)Efir 

mm(Dmm.'^m. 30 

[S*«6] it^m (B) ;0^;^5^:t-><h1iil5[CDS;^i«7C 
^ L T :t > ch ^ ^ ft -^ft T ^ -5 S2jc:^ 
1, 2, 3. 4Xt^5|B«cO®3i:&?io 

[f»*3S7] ft'&iKi (B) timmn^<o\\\Bm. iv 
Bjfe, vBj^, viBi^. niBm. m\m> lAm. ib 
m. iiAm. iiBj^RmiiA]^;i;^^s«n^7cs^^ 

0*^:t><h^|^OS;i/t^^^ScoVB]K. VIB;^. VII 

Bm. y\um. ism. uBm. lUAm. ivAjsam 

M'R'R'R'R* 

«^ R', R\ R'RD^RUi^n-e'naJg^ttcOBafi 

[»*^9] m^mstmommt. mm7)\^^=-o 50 
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2 

[0 0 0 1] 

f)mmr^::tf^<m'^iyfzmv^:i'\yy^ >*3fis^«: 

[0 0 0 2] 

[Se*<^ftJB&t;^56?375t«¥SiLcl:3<h-r5K)a] 

So cn\zML. mvt:tuy>(>^mm'^'tt^zttii< 

m^T^^^tLX. TIB (a) (e) <D0iM^^^o 

(a) i|#M0§64-66216-^^ffi(Cti. m^^tUy^ >^m 

(b) 1#H0S61-2713O8^^ffiJCt*, m^^\yy^>t 

a-7ruy^>t^m^^uy^ >t:mm^it^ctu 

[0 0 0 3] (c) #l^0g6l-22l2O6^il^^. #H0S64- 

loe^liffifc^i, m^ytuy^>ta-:tuy^ 
^m^^^:b^f)mm'^nx^^/t>o (d) #mbs62-2524o 
-9 o^;i.%(7)x5=-i/> • m^:tuy^ >^>yi,^m 

(e) Wmm-4bm^{^km\z\t. ^M(D^^a±>it 

'^i^t7)i^y^^>tf)^(bu^mmt:m^^x0rm^:t 
tm'^^nx\^^^. 

[0 0 0 4] ±aiU;^c (a) (c) OS-^ 

\znut^ts.»n\tti^is.\f^tiE. ^m^^<D^xmmf)^ 

S>^o ^tz. (b) , (d) C7)fi4«««. Stt:<^^'Se6T{g; 
^^t\f^o{K.^st^&^. Vt^-h. (d) Ott(KT#^tl^ 
X^U>;0^iJ>>^;^d:#^fi^#:«BJ|K;S:ja,^$:;tL. yy 
^ib\Z. (e) ©^«tc:*5liT«: 

t\yy^ ytf^4 o^;i/%jeA±(7)i^S'&#:^s[3iT^'5c: 
[0 0 0 5] :^^:t>tt<oag^^lgaftfc:J:-5:^- 



( 3 

3 

IB (f) - (h) \Zmt^v\Z^m(Dm^f)^U^nT\^^ 

ffi^UTl/i^ (J. Polymer Sci..26, 120(1964))o ^Tc. 
BresIowe)ti, y±>zy^n^-i hVv^^;i/7;i/ 

TVi§(J.Am.Chein.Soc., 79, 5072(1957))o Dyac 

hkovskii^)^^. y±>zy^ Uy^ }^/zy:;<9')l7)U 10 

^^/±:>'E/ ;^^)l:^^:t>\Z^^h(DT$>^Z,t^ 
^i^UTl/i^ (J. Polymer Scl. , 16. 2333 (1967)) o L;I>> 

zti(^(D:&mz:i5n^x9'U>ismtmmzm^h 

[0 0 0 61 (g) Jordane^, >^;Hi /ir >>?^^;i/ 

tv-hyyx.-jmmmtCDKJiB\Z^D l\i7.zy^u^ 

\z. 'tn\z^^x,9'uy(Dm^^m^Lx\^^^a.MXh 20 

em.Soc.,108,7410(1986))o ^fc. Jordan^ti. 

y -fe > V ^ > V ; i X h "7 :7 X X ; 1/ Si ^ :7 X □ -tr X >:> A 

^A^>iy)\^ (5=-h^b Hd:7^» ] [7^h^:7xx 
;H8i!] ^MLXi^^^O, Am. Chem. Soc.,10 

9.4111 (1987))o Z.n^<Df&m\t. X.^U>7!)^ 

t>rf)^\zm^^^z.tf)mm^nrz^(D<D. ^<Dm^^ 
mtms\zi&i^^(Dx$>^o 

[0 0 0 7] (h) Turner ^t^T^h-^ 7 xx;UiB^hU 

x^;i/ 7 > ^x A /j: (if (^)#^ 0) 7 ^ > L ;^fflim 
M^*i*S:»^LTt<i^ (#^¥l-502036^iiS) « L 

-:^u:7^ >tmv^:tuy^ ytcD^M'Bizmt^t^Wi 

\tfj:\.\ ^Tz. :iti^o:bm\mmmL<{&< . urn 
cpM'R^R^R^ 

CpiM'R',R\ 
(Cp-Ar~Cp) M' R'aR% 
M'R'.R\R'iR\ 
[0 0 1 2] [ (I) - (IV) ^4^. M' tiT i , Z r 
XtiH f Ig^^r^L', C ptii>>7n^>^vxx;PS, 
eJftv:J7n^>^s?xx;i/S, -O^^xji/S, > 
7^x;i/S, T- h t K □ < >^x;PS. Bjft5^ h ^ t P 
D-f >xx;i/S, 7;P;^-l/x;i/SXfrlBJ^7;i'::fVx;^ 

s^^-To R' . R* , R'ftc/R*«-^n^'n7K*ii 
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[0 0 0 8] *^Hj«, ±IE^1ftc®^;^j:$ti;^ct>0D 

^:tuy^>:fymm'r^z.tti:<m^v tcm^^t uy^ 

[0 0 0 9] 

m (A) RUC (B) &^fig5i'<J:-r^«<«XtlTIS{t;^i^ 

(A) , (B) (c) ^^^^t-^^fm^m^^^x 

(A) M^^Jg^b'&ia 

(B) m^^mit^mtK^^\^x^:t>^(D^^^m^ 

(c) w^7;i/^x'^A^fc:^ft 

[0 0 10] ^mm{zr::>^-^\zmv<mm'r^o 
ta:^. mi\z^%Bmm.:^ik^^ro *^wjc*5ViT, 
fb^ft (A) chUTt^. M^^JS{k^ft^<£ffl-r^, c 
z.x\ mi^^mit^^tLx\t. mmm^(D\YBm, v 
Bis, viBS!, viib;k, mm\zm'r^m^^m^^ 

:7X'^A, ^DA, •T>:tr>, x-/^;u, ny-j^h^ 
A. ^^>. x^y^y;!/, /l^i^-^ATi/W^bi^o 

[0 0 11] z.<o^owm^^mit^mhLx\t.. 

^^m. ^Uto-^^^zi^A (Ti) , vjUnx-^A 

(Zr) XtiA7X»>A (Hf) ^-^^r^it^m^itf 

m\z^mr^ztf)^x^. mzTB-t^^a). dox 

mx\tzn^(Dmmmw&x^^o 
... (I) 

- (II) 

- (Ill) 

- (IV) 

07 u -^I'S, 7;i'=^;i/7 u -^i/St) t < «7 u -;i/7 
KSS:i-'2 o<D7'>;i/:t+vS, 7U;i/ 

-^ttcOBBtfe^, 7-tr^;P7-feh:h-hS, ett7-fe5^;i/ 

S^OES^<£:^b, A«^W«S^tcJ:>5^1i^^To 
a, bRZJ^c\tttl^no--3<DmS^. (lRXSe\t^n 

^*no-'2os&. ft^o-eosa. g, h. istx 
j «^n^no-4oss:^^ro r' , r* , r'r 
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(III) ^IZ^l^^T. Z-DCDCviitm-OhOTh 

[0 0 13] ±IB (I) - (III) ^[-4bnt>5HJ^v^n 
^>^i;x-)mtLx\t. m^^f. ^^Jiiy^a^y 

JVS. 1. 3-v;^^;Pv^D^>^i;xx;uS, 1, 
2, 3-hU>^5';Pv^D^>i$^vxx;i.s, 1, 2, 
4 - K u y V ^ D ^ > ^ vxx;^s, ^>^;<^)i 
i^^u^y^ V xx;US, h u / y ij n ^ > 
^^s;xx;i/S;5:i:;0^^tf f,n^o R' •--R* <DM:m\tL 

x\t. /\u^>m'!'tLxyymm=F, mmm 

mtLX^^-jm, x^;i/S, n-yntf;i/S, iso 
-ynt:;i/«, n-:/^;p», 2-x^;p 

% L< Ji7 u->'P7;u+;i/S<t bT7xx;^s, 
hU;i'S, ^xU;PS, ^>v;i/a ; j^^Scl-2 OCD 

(hU^^;i/vU;i/) ^^;i/S:;u-<x:^»<hLT 
v/^;I/X-t-;L., >7x^;i/x-7^;i/, xh^hHay 

x-x;i'«, x^;i.^>>yx-h^(^xxx;i.^. 7ir 30 
;P7^>, NUx^;i/7^>, >uy^;i/7^>. n, 

N-v/^;P7xU>, tru.v>, 2,2* -h'tfUv 
>, 7x:f >hniJ>^o7^>S, hUx^;i/*;;^7 

^«aSi^^t:7K^i:bTx^u>, y:$7vx>, i--^> 
^i/xy, y^u:t^i^hvxy, y^ui>^^^^Y=7 40 

u>»<i, 'y:^^)\^y^)vy^^, i^^f-ju^'jv^uy 

[0 0 14] :i(D^ot^it^!^tLX. m^{^Tm(D^ 
C02^ 0^ C tl 3 X -^7 ^ ^ ^ ^ X A X A 

(I) ^(Dit^^ 
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nx^zA, (^>^;^5^;i/v^D^>^>;xx;i/) hu 
7xx;i.s;;i/3x^7A. {^y^ ^^jvy^u^y^^j 
xx;i.) hU^>v;Pv;i^nx^A, (^>^;<.f^;i^s/ 
^u^y^^jjL-M hU^DDi;;nix'j7A. (^> 
^'/?;i/S/^n-^>i$7e;xx;i.) hu^h+vv;i^nx 
^7A> {y^u^y9Vx-)V) 
A. (vi^o^>i$^i;xx;p) h u 7xx;Pv;pnx'^7 
A, (vi^n^>37vxx;i/) hU'^>>?;i/v;i.3X'i7 
A. (v>7n^>:$^vxx;W h^)^uuV)VnzL^ 
A. (v^n^v^s^xx;!/) h U > h+v>^;i/nx'^ 
A> {y^u^y^Vx-)V) {:^V^y) V 

;i^r3X'j7A. (/^;i/v^D^>i?>;xx;i/) hU;?^5^ 
;p>?;i/nx»^A. (;?^^;i/v:^7n^>^7i;xx;w hu 
7xx;Pv;i.nx'^A, (;<^;^5>^D^>^i;xx 
;L') hU^>v;i'>^;i/nx'^A. (;^^;i/>':irn^>^ 
>?xx;i/) V^)^uu-j)Vu-^h^ (y^^Jl^y^a^ 
>^>?xx;p) i;;i.nxr>A, 
(vp^5^;i/v^D^>i$^>?xx;w hUiJ7nDv;i/3x 
•^A. (hU^^^l'Vi^n^v^vxx;!/) hu^DD 
v;i/r3X'?A. (hU/^;UvU;i/i^i^D-^>^i;xx 
>>i') hU/f';uv;u=ix'i7A. (T-h^^?;Pvi7D>^ 
>^vxx;^) hu^PDv^ji/HxCzA. 

[0 0 15] (II) ^(Dit^m 

tfx (>'^D^>i$^vxx;i^) v/^;i/>?;i.nx»>A, 
If X ( V ^ D ^ > ^ v X x;i/) V 7 X x;i. n x r> 
A. h'x ('>iJ7o^>i$^>?xx;i/) vx^;i/v;i/3xr^ 
A, h*x (vi57D^>^>fxx;W v^>v;i.>?ji.3x 
•^A, t^T. (v^D^>^vxx;p) z^:<h^i^z^jla 
x^L.. tfx (S/^n/^>^>?xx;i/) v^nni/VI/n 
xOK. (v^D^>^>;xxji/) vtHUFs;;!/ 

3Xr>A, tfX (ViJ^D^^iS^S^XX;!/) qE/i7DDqE 

/t KU Hv;unx':7A, \^y. {^^)Vy^uy^y^i; 
xx;p) v/^;i.>7;i.nx^A, tiX (;<^;1/v^d^ 
>i$'>?xx;i/)- vi7np.v;i/3X'^A. (^^;i.i> 
^n^>^vxx;i.) >?/^>>?;i.>f;i.3xi>A. fx 
(^ > ^ ^ V ^ □ ^ > :^ vxx;i;) zyji n 

x«j7A, bix i^y^ ^^jvy^u^y^i?x-M >? 
i57nD5;;i/nx'^A. fx (^y^ >^^)uy^n^y^ 
vxx;i/) v^>v;i/v;Pax'j7A, (^>^'^^ 
;U'>^ D^>^ vxx;i/) i57Pn^^;i/>?;nix'^A. 
b:X (^>:$^X^;i/v^p^>3^i;xx;W hKUH^ 

^'^)Viy^u^y^z^x.-M V ^ p p X «j7 A , 

[0 0 16] (III) ^(Dit'^m 
x^U>tfx (-f >xx;p) -J:K^)V-J)Vu-OL.. x 
^U>h'x (-r>xx;i/) v>Dnv;i.3x<^A, x^ 
U>b'X (T^h^b HP-r>xx;i/) vpc^;i.i;;i,r:x 
"izA. x^u>fx (5rh^t:KP-f >xx;i.) v/7u 
□ i;;i/nx'5'A. v;<'5";l^vU u>h*x (v'i^p--^i>^ 
>?xx;i/) v><5^;i.>?;uax^7A. i^^^^jUvU u>t: 
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A. [7xx;i/ (9-7;i':ti/x 

c;7xX;P/^l/> (f/^D^>^i^XX;l/) (9-7 
jltU^M y:^^)Vi/.)Vz}:::^Oh. X^Ut> (9- 

nx'^A. '>^n^+v;^ (9-7;i^^ux;i') (i/^ lo 

M (v^D^>^vxx;p) i;;<^;i/v;^3X'?A. 
>^/^;i/vUU> (9-7;i/:tux» {i/^u^y^ 

X (2. 3, 5-hU;<^;L'V^D-^>i5'vXx;P) 
/7nPv;kn-'^A, i;^^My^)Vy\i7. (2, 3, 
5 - hu^^>'i'x^a/^>37s;xx;w 
x«^A. v>c?;i.xUU>xtfX H>tx;|/) i^^n 20 

[0 0 17] ±M-Wl^ 0) , (H) ^ ^^^^^ 

(IV) mf^M^ y-Vy^^)^'y 

:iry'y)Vn-^h. xh^xh^xv;i/3X»?A, 

-•i^A. i;7>4^vs;^oDv;i/nx»:7A. (2, 30 
5_c;_ t-::^^;i/7xy+>') 

A. -tfX (2, 5-v- t-y^>'l/7xy+S/) 
Di;;Unx^7A, v;P=3X^7Ab'X (T-tr^Jl^T-trh:^ 

-h) . fe-5(.nic:n'5>a)s?;u3X'^A^A7X'j7A, 

a^^^i/SJ^rJ^VNU^^Vlg^cO 1 SXJ^2SJ^^±.^it^v 
jPnX'^A^b^tl. A7X'^A^b'&%> ^iS'X'^AIfe:^ 

[0 0 1 81 %fz.. mmom^^^^^^'^^^^^^ 



[0 0 19] '7yi3y\t'^mommt\^x\t. 

>i$^.vxx;W v>^f>, T>:y>tf;?. (Tir^Jl^T-fe 

[0 0 2 0] X7^;Wb^ti(^A**fi^J^l-'^t^> 
v*;k4^x;ph*x (bU7xx;i/>}^X7>f » x^y 

-irjk (hU7xx;i/7^X7>r » x^y^r 

-^mtfx (tix (hu v^n^^.v;i/^X7^ 

v;i'4^X7^» x^>^;k ^uu (7xx;p) tfX 

(hU7xx;l/3jNX7-<» X^y^rjl/, v;(^;i/h'X 

(hU;?^^;!/^:^^^^) x>y^r;k vx^;^ (2, 
2' -t:t!Uv;l/) x-z'Jr;!^. h'X (7UJW x^y^ 
;k bfx (v'^n^>i$'vxx;i/) x-;^;u. bfx (;^ 
^;i/v^D^>:^vXx;i/) x>y>!r;|/. h'x (^>^;'^ 
^;Vv'/7P^>5'vXx;i/) X7^;i/, 7U;i/ (v^o 
/^ViS'vxx;^) X7^;u> (v^D^>^>^xx;i/) 

(y^u:^^^z/xy) zLy^JV'rhyyJVtumm 

t:X (vi7D:t^^vX» x^y^;U> X^y^JI/h' 
X7ir^;i^7ir h:J— 7U;UX'y>:r>il/^n^-f 
xh^^X (h'J7xx;i/7 7i-X7><» x:yy;u. a[ 
{bX^y^Jk (CsH5)Ni{0C(C«Hs)CH=P(CeHs)t}lP(C 
e Hs ) 3 } > (Ce Hs ) N i {OC (Ca Hs ) C (SO, Na) =P (C. Hs ) 2 ) IP (C 

[0 0 2 1] /^y'y^j^it^m<Dmmthr\t,. 
a, v^nat^x (^>yxhu;i/) ny'J^h. 
7j^n;i.hUX (hU7xx;i/3i^X7>f » A"7v'^A, 
v/7DDh:X {h^)X'^)V^Xy^y) nyi/^U. f 
X ('<V'>7>fbt -T'f^;!/) /^7V'^A> ny'y^l. 
HX (7-t:5=-;i^7'trh':^-h) . y^uu (T'h^7x 
x;i/vi7n7'3^vx» nyi/^h. y^uu (1, 5 
->'^a:^-i:7^'vx» nyv^h. 7'))i (y^^^ 
.>^^i;xx;^) /i7v'i7A. HX (7U^) A'7v^ 
A. 7U;i^ (1, 5-'>^n:t^i$^>^X» nyz/^h 
y-VyymuWm.^ (7-fe^^7-feh'^-h) - 
(1, 5-v'^D:t^7i$'vX» A^v^7Ar h7 7;i' 
:tD«fi. xh7^X (7-t:bXhU;i/) A'^x'^A 

-7'Vyy)v^'omwmtim\i^ti^. 

[0 0 2 2] {b^«5 (B) t\.X\t. m^^mt 



h=t^'» ^nA. ifx (v'^u^>^vxx;i^) 

A> th'U HhU:^^5}^xj|/ (i/i:7u^>:$^vxxjl/) 

^uh. '\+t^;^;^^^x;^ (v'^d^>^vxx;i/) 

UA, fc*X (-^>if» ^DA, hU^JV^Xjl/hU.X 
(7hX7)^>KhU7xXjP) ^DA> hUX (7U;P) 
^□A. hU7xx;L'hUX (T-h7tHD7^» 

□A. ^oAhux (7•fe^J^7ir^:^-^) mtmi 

([L'-Rn^*)p([M'Z'Z^-Z"]^" 



^0m^7im\zm^vrc7:::-tyti)^^ts.^i\:^^. # 
t;::^!3^pr>i:«»<^*75^7C5SJije^tfc7x:t>i:A^e 

f)^ibt^^i\:^^tbX\t. TIBS (V) (VI) 



(V) 
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([L*]''^)p([M^ Z' Z^-Z"]^" "^'), 
(fib. V \tU\ R^R'M', R\\ 
[0 0 2 3] [ (V) , (VI) L' WV'iT.M 

M'Rt;M*ti^tl^n^»!»SOTB]^, VI BS, V 

iiB». mm, iBR usm, iiiak, IVA^^^t; 

mOlUBm, IVBjIS, VBi^. VIBi!^, VIIBlK, VIII 
lAK, IBJS. IIAK, UBm-RlS^UAmfi^^M 

)\7^J^, -2 007^=1 + vS, ^^SC6 10 

-2 0O7U-;P:^=l^vS, ^«Scl-'2 0(07;i/=^^;i^ 
a, K^»6-2 0CD7U-;PS, 7JI/+;P7 u 

s, 7U-;i^7;i^^;i^s, ^^ici-'2 ocDAny>e 

tfeK^bTKm ^^3Sl --2 0co7v>'P:t+'>S, 
2E^±7&t50^tC^^bTS^?^^tT(.^Tt)J:^^o 

^^^l'-2 0^?)7;^+;^*, ^^^6- 
2 0 CD 7 u . 7;^4^;P7 u -;i^sx^i7 u -;p7 
R'Rr)^R'«-^n^nvi!:7D^>i$'v 

xti7;p:ti/xm R'Ui^^g:i-'2 oco7;i'4-;u 
s, 7'J-;i/S, 7;wi^7U-;i^sxti7U-;i^7;i/ 
=*^;^*^^^-rb R" t^xh^7xx;i/4^;P7>< U >> 
7^D>'7x>^(D^SiK6Hfi^^^To mtiM' , M 
COli^ffiT 1 - 7 OS^. nt^2-8 0Mm. kti 
[L'-R'], [L'] cr)-f:t>ffiScTl'-7C0ll^> 
p«lK±<7)Sg:, a= (pXk) / (n-m) Tfe 

§0 ] 

[0 0 2 4] ±iH;KXifiSO:i:ft:««Ji:L'Tti. 7>^ 
X7, /^;P7^>, 7XU>. v/^;P7^>, 30 
. ^;i^75>, N-^^;P7xU>, v7xr:;l/7a>, 
hUp^f';i^7^>, hUx^>il.7^>, hU-n-y^ 

ji/7^>, N, N-':^/^;i^7-U>, /^;Pi?7xx 

;i/7.^>, t!Uv>> p-yn^-N, N-v/f^;i/7 
xU>, p-xhn-N, N-v^5';i/7::iU >^<^7 
^>^> hUX^;i/7:rX7^>. hiJ7xX;i/7:tX 
7^>, v7xX;i/7:i-X7-<>^<D7:tX7^ 

v/^;i/x-x;w vxf^;i/x-T-;p. xh^tHo7 

yy, v:t^i^->^C0X--7^;i/^. vX^;l'^:tX-x 
;k xh^hHD^:t7x>iFiO^:tX-x;i/S-X^ 40 

U'<r)^m\hhX\%B. Al, S i, P, As, Sb 
a^, (D^m\t.\^X\t\. \\ Na, Ag, Cu, B 
r, I. I,^, M'0*<*:«SJ<fcbT«Mn, Fe, C 

o. Ni, znmti^mi^n^. z' ^-z" 
bTti> v7;i^4^;i/7^ys^UTv;<^;p7 
^ys, vx5^;P7^yS;i^^»i'-2 0(D7;i/3i/ 

^^ISC 6 - 2 0 07 U -;i':t^ vS<!: bT 7 X y 4^ V 

S, 2, 6-v/^;i/7xy^>'S, •:^7^;^:t^=^'> so 



(VI) 



cxttR"M'-e$)^) 

S;^^Scl-'2 0O7;^^;PSi:bT;?^^;l'S. X5" 
n-ynt!;i/*, iso-7'Dt!;«, n-^^^ 
;i/S. n-:t^^;i/S, 2 -x^;i/^^v;i/S ; 
6 - 2 0 C07 u -;i/S. 7;u+;P7 u b < \%7 
'j-Ji/7JP+;i'S^bT7xx;pa. p-hu;PS, 
yvy\^^. 4-^'-i/-\'U-y^;^7xx;us, 2, 6 
-v^^;i/7xx;i/S, 3, 5-v/^;i/7x::i;us, 
2, 4-v>^^;P7xx;i/S, 2, 3--v/^;i/7xx 
;i/* ; Ki^Sc 1 2 0 <;)Ane7'>SSIK{k*^S^ bT 
p-7;i/^n7x:::;PS. 3, 5 - v7;i/:tn7xx;i/ 
S, ^>:^^OD7xX;i/S, 3, 4. 5-hU7;i/:t 
D7xx;pa, ^>i$^7;i/:tD7xx;l/S. 3, 5-v 
(hU7;P:tn>^5^;P) 7xx;pa; Any>li^i:b 
TF, CI, Br, I ;#^/^n^FSi:bTH^^ 

>^7xx;!/7;i''>>S, v>^^n^+5>;i'7> 
^^:>s, v7xxji/ia^a;5i^*tfen^o r\ r'" 

0A>{$:0iji:bT^i. %\zmitz.%<r^hnms.%(^tm^1 
^n^o R^Rr;R'(DBl^>'^D^>i$'>^XX;i/S(D;R 
#:«»Ji:bTt*. ;;C^;i/S/^n^>i$^i^xx;i/.S, y^;!/ 

xx;i.s^(D 7;p^;i/STStfe$ nfc t> <j^i)mi ^ n 
:i^T% 7;i'*;^St^®^K5g&75n'-6Tfeo> 
gSS$nfc7;i^^;us«D^ti i - 5 cd^^ts^^:: 

T€^o (V) , (VI) ScO^b^tlOtTIi, M', 
[0 0 2 5] (V) , (VI) S^Dlb^ifeOtT. 

(V) ^(Dlb^tl 
xh^7xX;PSiKh«JX^;P7>^:-'^A, Th^7 
x-;i/aiKhU (n-T'f^;!/) 7>^X'^A, xh^7 
xXj«^hU^^;i^7>^:ri':7i., xh^7xri;UfflS 
g^xh^X^j^7>^X'::7A, x.h^7x— ;pffl8it/^ 
;i.hU (n-7^;l/) 7>^:xC7A, xh^7xx;i/SI 
K^>v;i'hU (n-^^;^) 7>^:::'^A, Th^7 
x,X>il/ii^vy5';i/x7x-;i/7>^;X'^A, rh^7 
xX;i^«/f;i/hU7x-;i/7>^-'J'A. rh^7 
xx;i/«Jg!hU/?;i^7r:Ux'i7A, xh77xx;Hffl 
^/^;i/tf U vX'i^A. r K^7 xx;!/ffllK^>v;!/tf 

7"h^7xx;pffliK/^;i^ (2-'>7yt: 
iji/xi^A) . f h^7xx;nfflKhU/^;Px;i/3j^x 
Th^7xx;nffliK^>v;ui^;<^;Px;i/.*x^ 

[0 0 2 6] xh^ (^>i5'7;i/:tn7xXJl/) fflS^ h 
UX^;i/7>^:X'i7A. xh^ (^>^^7;U:t07x- 
M «hU (n-7'^;i/) 7>^X'^A, (^ 
>i5'7;i':tn7x-;U) lBMhU7x-;i/7>^X'^ 
A, rh^ (^>i$^7;i/:ta7xx;P) fllKxh^:/^ 



( 7 ) 
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yV)VY') (n-zr^M Jy^-^h.^ . y-hy 
>:7i>. Th7 (/«^>^7;i'*n7x-;i') ffilK;<^JH^ 

U7x-JP7>^-'i7-^Tb-7 (^>3'7;l':tU7x::: 

>^7;i'^n7x':i;P) «IB!E7-'J-'?A. f^b^ K 10 
>5'7;i'^D7x^;i') 8!llS!;*5^Jl'7:^'J-'5^, rh 
y (Ky-^y)\^:i-oyx~M 18gtv/9^J^7-'J-■i7 
A. xh7 K>^7;i^^a7x:::JW mmh>)^^)\^ 
7-^):^^h, y-Vy (.^y^yjv-tay x-M mm 
-y^^JV (m--ho7;:U-'i7A) - "rhy 
7;P:*-D7x:::;W mm^y^^ii' (p-yn^7-'J- 
^7A) , 7-hy (-^>^7;i'*a7x-;l') ffl!Kt!Ui? 
rit^A', 7-hy {^y'S'y)i'^oyx=.M mm (p- 

->7 7'lfU-:^--;7A) , (/<>^ 7^*0 7x^1 

7;i':i-n7x:i;l') mm (N-AVv-JPtfUv-C; 
^) _ (^>^7;l.:ta7x=;l') « (0--> 

7y'_N_^5^jPt!iJ-:^-'i'A) . 7-h7 K>:5'7;l/ 
:ta7x=;P) urn (p-->77-N-/9^;HfUv- 
t7A) , xb7 (/^>^7 7;i':tn7x-JP) mm (p- 

7;l/;i-D7x:^;l') ffllK H U A. 
7 (^y^^y)l^^ayx=.M mm^yi^)^'-^^^^^^ 
)Vt^=.<tJ2^, f-hy (^y^y)Vtayx=.)l) «x 
\.y7x^)Vt^^t^~^^' Xh7 (3, 5--:^hU7 30 

R",A1Q.-, 
(K"\mmi~20. !ifSL<«l~l 2©7;l'+ 

7)v^=-)\^m, 7U-;i'», 7U-;k7;i'+;i'S 

^(DK{b7K*S> Q«*I^Ii^ . 1-20 ©7;i' 

m<oh(Dr$>^. ) S (VII) ©•fb^tittT, m 

mzii, hU>9^;i'7;l'5--^^> h"JX^;i'7;i'5z: 
>j7A. hu-f V:/5'^l'7Jl'S-'i'i«< >'^9';i'7;i/5r: 
-^Ai/nUH. i;x5^;i/7;i'5-'?^i'D'J ^^^^ 

R12 

^ A 1 - O — (A 1 -0)-F-2- 



R12 



R12 



(R'MiiC (VII) tl^DfcC^Tpt". sttS-oSSS 

-- eA I -o)-i^- 



;i.:ta/?;i'7xx;W liK-:;/5^;i'7^Ui'?A. 
^•>)-y)l':i:ammm h U x5=-Ji'7>tx^7 A, 

[0 0 2 7] (VI) ^(Qfb^tl 
xh77xX;i'a8K7xO-tX'j7A, ■Th57xx;i/ffl8 
^, rh7 7xx;H8li!h'J^;i'. xh77xx;H8l 
„7xh77xx;i.4^jP7'f 'J>v>:y» , xh9 
(/^>^7;i/^n7xx;i/) «7xatx'?A, 
7 K>;5'7;^:t□7xx;^) ffliis (i. i' —^^^ 
;P7xDt:x>?A, rh7 ('<>^7Jl':ta7xx;p) 
iiSKT*/^-'i'7xn-fexC7A,^h7 (^>^'7;i':i- 
n7xx;i') aiK7-t9';i'7xo-kx':7A, Th7 
y^7)V^U7x~)V) ffllK*-'l'5;i'7xn-fex>>A, 
Th5 (/<>^7;i':tn7xx;l') a8g?->7y 7xn-fe 
X-^A, xh7 ('<>:$' 7;V^D 7 xx;P) aSK^, x 
h7 K>^7;l':tn7xXJl/) a8Sh'J^;K T-h7 
(^y^ryjl^tayx-M ffl|g?'Jf^'>A. rh7 
>^7)P:ta7xx;i.) mmi-h^)Ol^, 7-hy CO 
577;i.;tD7xx;i.) mm (xK7 7xx;i.#JV7^ U 
>v>:tf» , xb7 {A>^7;i/*o7xx;i/) mm 
(Th77xx;P#;i/7'f U vfti'n^'f H) . -r^^ 
('<>:5'7)l'*n7xx;i/) mm if-hyyx=.)\'t^)V 

7<'j>M«J) , xh77;i/:tuaii?ii, ^^^ym 
ummm®.. '\+ij-7;i'^n7>9'*>Kffi. 

[0 0 2 8] sfc. (V) . (VI) ^^mmt'^m. m 

AtfhU ('<;>:5'7)l'^n7xXjl') ai^, (3. 
5-v (hiJ7;i':tD^^;l') 7xx;i') KU7 

[0 0 2 9] (C) B£^^-e$.-5#«7;i/5X'?A{l:^tl 
tUTB, TIB-«JS (VII) . (VHI) X\t (IX) -e 

- (VII) 

7;i.5-'>Avi'PU 1^, X5^;i'7;i'5X'>A>'i'D'J 
H, i7;ig-;i.7)U5X>^7A7;i':i-U F, s?'fy:'5^>'i'7 
/s-^yA/W F^-f F, i?x^;l/7;l'5x-^7AA'f F 
F, xf-;P7;i'5x>:;A-fe7.=\ri7D0 F^A^^tf 

[0 0 3 0] 



R12 



Al 



(VIII) 



R12 



to 0 3 1] 

Mb 2] 



(IX) 



Rl? 



(8 ) 



13 



(R"ttS (VII) tmC'h'Diyr^^' 

7V'/+i^>- (VII) ~ (i« 

SfSbl^CDl* (VII) SOft^tlT', #IC»*U<.^®1* 
(VII) iC(Dft^«lT'r = 3®fcco. fjd^-CfchU;*^ 

S|7;V = -^Afl:&tli:Rft?^««'**- ®xh77;W 

=%^;i.-y7 ;^s / ^"^y^- ^ 'J 7;^+)^7;^s-•:' ASK 

[0 0 3 3] *fglBTfflV^aM««< -tia (A) fiSc^^t 

(B) BK5^*S^^«-tt2 (A) l$.^t (B) Rg^^t 

(C) B)c^^<!:<££BK^t-r5fe®T'*^. 
(A) fiJc^^i: (B) ^^^tcDfilffl*fr«ll«^*^^f''^ 

ffi. (A) fiSc^^: (B) fiSc^^rolt (=£^Hi) ^1:0. 
Oi~l:l00.1fCl:0. 5-1:10, 4^^^ 
1 . 1-1 : 5tt^^t1)m^^^'' ffifflaK 
«-10 0~2 5 0'CO«giBtT2>Cfcj!iW*l'<. E 

[0 0 3 4] Sfc- (C) (A) BK^ 30 

i^:jnr^*ua«o~2. ooo=ejk »su<«5~ 

5' (C) fi£^^SfflV^«.i»^?S«®'^-t*®^^'^'''' 
feSr5^V.i:W«7;i'S-OA<k^^^a^ 

Sfc. (C) Be^^«^ (A) fig^^. (B) P)^^^^ 
V>« (A) (B) Eg5>i©i«tt!4fi!^'fei:l««^"^ 

[0 0 3 5] *fgBJ3aii:5^«- ±ta«!«K€rffl<'^TSI*i 
:i- U 7 ^ >0*$6fi^3i 1^ 7 > ^ « - ^ ^ 



v-^D^X^, ->^D'^>^>', V^O'v+'fe 



!|f psp 5 - 2 6 2 8 2 1. 
14 

1, 2 -i^k Hai^->i' D'^^^'-^-'--^' ^' ^' 
g'-y/^y-l. 2, 3, 4. 4a. 5. 8. 8a- 

[0 0 3 6] 

if.)V^y. 5-7xx;i'7;p#)i'*>> s-'os^^y 

7;V7t^jl.^X 5-i'nny;i^7fgi^^>. 5-7;V*d 
y;^*;^^x 5-^'OD;*^)^y)^1^)^^>• 5-/ 

5 _ ^ ^=^. J^^>. ? - jv*)!-^ >^ 
5 6--:?>^^)WJV^^)i'*>> 5, s-i^^aa^)!^ 
5. 5. 6-h'J;*^)l'/^*^l'^>' 5 

5 6-h'J7;i':tD-6-hU7Jl'*n/^;Vy)l''K 

JwV>, 2-/5^)V-l. 4, 5. 8-y^^/-l. 
2 3 4 4 a. 5. 8. 8 a -^i' ^ t H n-^-7^ 

2-x?;i'-i. 4, 5. 8-:?>^3'y-i. 

2 3 4. 4 a. 5. 8, 8 a ^ k >* 
U> 2. S-i^/^JV-l. 4. 5. 8-i--;<^^- 
1 2 3. 4. 4a, 5. 8. 8 a 5' t F 

[0 0 3 7] sfc. ^^tuy ^ yt(om^^ntio 

a--^W7^>i:UT«, 0iJ^«X?^>^ ^°tf^ 

ur>y)^#)^^>> v'>i7D^>^i^x>. y)i'#)i' 
:h-:?x>^ros^*i?x>. rf^'i^xx ^y7w>, 

lo 0 3 8] s^^ftttT«, mm^^ mm^. 

ft- 1 0 0-2 5 ox;, 1t(C- 5 0-2 0 O-Ct-rSC 

ft (A) (^)^it) 

miBf^y7-/±SS (B) bK^J (^)l'tt) 'i'^l-l 
0', l^twi 0 0-1 o'i^£5e:a:*W*i^''^. $b 

lOOKg/cm'G. !(f*U<««E~5 0Kg/c 



(9) 
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16 



mmmo)mm, m^mom^^ ^^\z\tmm- 

[0 0 3 9] «^^«*ffl<'^*«^- "^^"^^ 

m^m. y^^^y^y' vi^D^*i^>. ^^^^^ 

[0 0 4 0] *fgB^S3i:5ffi»'J:^-^^^*^^'' ^ ' 
5<iii#fii:©tt*^0. 1:99. 9~9 9. 9:0. 

o' oi~2 0di/g®i';a^<**'**-'!^*''^^ 

Mw. Mn, Mw/Mn 

B*5^^SGPC- 8 8 0 ;^V-ilTSK 
GMH-6X1, aiKf^BfiaGL-A12 0Xl, G 30 
L-Al 30X1] . Jgj«;i^DD*Jl.A, ©K; 2 3 

[7?] 



^{S5;2 5 0t;irJlP^ftbT|i^0. immro^ux 



mtm. (TMA) ssasufc. fcfc'u, tmas^ -t 

^n-m^tttt- TMA-lOOSrffll'^T. ^fiSiSlS 
fcO 3 g/inm2 ©1»«^£AHt. 1 0t:/^©#m^S 

;^-it^>XJl/-7-ttK7'>U-X©DSCtCj;^T, 1 

o-c/^^Ti 5 0x;s-e#iiu. eou^fi^m icc 

irj:^77%ffl<'^TJ I S-K7 1 1 3lCli£^TfT& 

7^^v^WXa>bfa-^- (DIGITAL HAZE COMPU 

TER) (X^St»«<*^^tt*tW '^^"'''^J ^ ^"^ 
7 10 5 (rJfSUTSll^&fr/iofc. 

[0 0 4 3]aMMi 

hijX5=- 



1 3 5*c©r*'J >4'"r'a!i^bfc= 

■ ' C - N M R © 3 0 p P m#jfilC^n?. W > CSO 

< tf- t y -ii'jt^ ^i-* 5 RiJf 6 fi:© / ? I' > 
<if-^©fp<!:3 2. 5ppm{^afiicatisy;i/3p;i'^ 

40 

[ 0 0 4 2 ] ^ZZMHUXJ^ 
ji^^Ki: bT*#4?-;^T'f >i^tt»/H >1I - 
EAM&ffll'i- t1]4inin, &S40mm, P^O. Im 

mvMm (TMA) 



(1) f^h7 ('<>:5'7;v^n7xx;i') 

^D^'^>^7;i/^a^>if> (1 5 2 5iJt>'i') t:/ 
5^;HJ^-^i, (152) S'JtJWiOiHUbfc'^y^^ 
D 7 xx;v U A ^ 4 5 = u t 

7;i.:j-n7xx;v) ifflig (4i5Ut;i') h^y^v)^ 

^U7x=.)W)^'y-l^ (4 15Ut;V) t'gSfSS-a:* 
Ctltj:0, xh7 ('^>^7)l/:tD7xx;V) ffll^U 

Thy i^y 

^-ymuv:s^~M aiigf'jg^oA (1 es'j^;!') ^ 

\y):L^)^7^ymM (16 5U^;W t2:*^T-S 

;i/) aam h 'J x^;!/?^ x<? a$ afeH<* t i 

2. 8 5U=&;i'#fc- 
[0 0 4 4] 

NMR, "C-NMRT'{tl^Ufc. 
'H-NMR (THFd.) : 
-CH, 1- 3 1 ppm 
-CH,- 3. 2 7 ppm 
" C-NMR : 

-C. F, 1 5 0. 7, 1 4 7. 5, 1 4 0. 7, 1 
38. 7, 13 7. 4, I33.5ppm 
-£H, - 4 8. 2 p pm 
-CH, 9. 1 ppm 

[0 0 4 5] (2) msk<r>m. 

U^:;i/i:xh7 (^>^7;i':tD7xXJl/) SBSSh'JX 

^©-C4IlSF^S)S^1irco i§j«*S*L^fctt. 
}ftX-x;l'2 0mlTft#Ufc. |fc^^h;px>5 0in 



( 10 ) 
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lOOtnKO:^^^^**::^^^^ OBxU^^W^ WW 
g/gzr (16. S'^^/f '^Jsoo. Mw/Mn« 

, 0 5SU^;W> ^-Xi^OSa.J^^V'^HWX 
>5 0ml*-^R'^^^^^Vl0 0mnc$.Wfc, 0^ 

10 0 5 31 ^,v#;v*>2 5 a 

\,^y 5 Otn 1 *-^^^^^ttl 0 OmXrM^^^ 
^yt. iiX»«0. 8 2 g c« 



n 

10 0461 *^.,.^^D^>^>«^2 5 

ioomi<o:^^^^trbTO osa'J^JV. wv 

3^:.^ 2 5in 1 ^'^\^ll\^x.tcBm^^^^^ 



10 



\,^y 5 Om 1 f 1 0 OTn 1 r^^^^^' 
,41*0. l3kg/gZ:! 



20 



30 



Mw/Mn.*2. 6-.^o^^- 
^0 0 4 81 *^3 ^^,^^>2 5a'J^JW 

1 0 om 1 <»7^^''^' i^^«tfSl-<^^«'^*'' ° 

^;W:ta7x-^VV^f^^^^U^.^^fc. 2 0^ 
5 = 0 b ^ ° ^i.^ 5, ^ ^ 7 -;H 0 0 m 

1*2. 3-e$>-5^-' 

roo4 9lS^^ «rHB.K)i.3i>2 0 Oml 
(3 6Kg/mo^-^^^ 



40 



3 50 



( 11 ) 
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19 

kg/gZr (16. 4Kg/inol-Zr) Thr^fco GPC 
{Z^h^^^f-mm^O^^^^ Mwtj:9 8 0 0, Mw/Mn 
\t2. 6T^ofCo 
[0 0 5 5] IMMl 



20 



0. 5 6gTSo;^Co a^fSttJ^O. 12kg/gZr 
(11. 2Kg/inol-Zr) Tfeofco GP Ct;:J:^4^?fi 

[0 0 5 6] jliBgiJ 1 0 



^-^A(DM\Z^hy (^>^7;i/:tn7xz:;l') ffll 

iRMt^O. 6 4gX*^->rCo M'^fSmtO. 14kg/ 
gZr (12. SKg/mol-Zr) r&otzo GPCJli^ 
^j-^Sai^^Oite*^ Mwti9 1 0 0> Mw/Mnli2. 

[0 0 5 7] jlMg^J 1 1 

7)V:^yrm^Vrc:Hy7.^^\z h;i/X> l O O m K 

>/ij7u^>T->2 5^u^;i'> ^hy {o^^^yjitu 

yjL-M ffi8KhUX^;i/7>^x'^A0. Ol^U^: 

v:/^;pt;^^x':7ao. 2^u^ji/. xf^ 
i/>h'x (^>xx;^) i;/^;i/v;i^nn'^A0. oi 
^U^;U^^JPU> 2 Ot:T'mr0lK/iS$ii:rdt. 

0. 8 5 g(?)<S#^f#:^Co M'&fSttt^O. 93kg/g 
Z r (8 5Kg/inol-Zr) T^o;^Co G P C J: ^ ^3^^ « 
ffli^CO^m, Mwtill, 0 0 0, Mw/Mnt^2. 3 

[0 0 5 8] jliS0>J 1 2 



5 0 0ml CD:y^XS#8§lcKS^h;i^X> 2 0 Om 1 ^ 
y )Vt^)V^>2 5^^)=E)lt:mmLrzWis X^U>:^X 
^Slta^ii:. 5 0t:Tl 0«^ra«^Jfbfco ^0?^X^U 
•>lfx (^>tx;1/) v/^Jl/vJl^nx-^AO. 0 1^ 
U^;i/, y-hy (^>iS^7;L^:tn7xx;i/) «hUx 

^;l,y^:t-e7A0. 0 1 ^U^;l'^^JPt. fi'&^M 

ssb^do 5 ot:Ti^FBiS'&^fT;^ci:-:?fcft> 
Ta^^f?±byho :in^ii®^j^i>, 2. igco^« 

^fl^^#fco a^ffittt^2. 3kg/gZr (2 10Rg 
/mol-Zr) T^ofco 1SIS«iS Ivl^tl. 4 0dl/ 
g, y;i/7}^jii/^^>^*^^i o^;i/%Tfeofco 

[0 0 5 9] mmm 1 3 

5 0 0ml (D^^XS§8glcK«lh>'l'X>2 0 Om 1 . 

AO. 2^^J=E)V. X^l/>b*X (-r>xx;i^) v/^ 
;l/v;Hir:'j7A0. 0 1 ^U^^^ xh^ (-^>i5'7;i/ 
;rD7xx;W aiKhUx^;i/7>tx'^A0. ois 
U^:;i/^*SPb. 5 0t:Tl 0 5^Ffl#ltbi^Co ^<^Sx 



L, 6. 3gCDa#:^t#:^Co a^ffitt^ie. 9kg/g 
Z r (6 SOKg/inol-Zr) T^ofco MPS)KS [tj] 

2. i5di/g, y;i.3j^;i/:?^>^St^8^:ji/%T*o 
[0 0 6 0] ^mm 1 4 

S0 0m\(D^y7.m^^\znmh)lX>2 0 0m\ t 

y;i/#;i/^>2 5^'j^:;^^g«bm x^i/>:^x 
;i/3X'?A0. 0 5au^:;K xh7 (^>^y)Vtu 

7xX;l/) a8KhUX^;l/7>^:X'^A0. OS^U^: 

)v^mi}nL. m^^mihvtzo sox:rimm^^ff 

U->tz^^ J-)V'X^^'^^it\ytz. z^n^UMM. 
iSb, 4. 0 gOi^S^*^#^Co a^ffitttiO. 8 8 
k g/g Z r (8 OKg/mol-Zr) T^ofco HIS^fiJK 

[7?]jii. 3 6di/g, y;^3f^;^*>^s^^3 8^: 
20 [0 0 6 1] Jtfepy 1 

7;i/:^>Tatfebfc:^^X§igtCh;i'X>l 0 OmK 
>>^n^>r>2 5^U^:>ik 7;i/^/+it>0. 2^ 

0 ^:;i/Rr)^x5=- > b*x « >tx;p) p o 

ni^AO- 0 SaU^:;^^^^:^^ 2 0'CTll^rplK 
[0 0 6 2] it^giJ2 

5 0 0ml (Di5y7.W^mzmMV)VX.y2 0 0 m 1 

y;i/4^;]/t^>2 1 ^u^;p^S«i>fd$. xf^i/>:^'x 

^gita$'lt> 2 Ot:T.l O^j-F^I^J^bfco ^V^T, 7^1^ 
30 ^7^it>0. 2^U^;k tlX (>'^D^>^>^xr: 
v^DUv;i/:3z:'^Al. 2 5 X 1 0'^ ^;U?:^JP 
tTa^^^iSb> 2 Ot:TlB#Fpm^^ff?'cJ::3;^C7&^. 
a^*l^t#^n7'cJ:7!)^o;^c« 
[0 0 6 3] JtKgiJ3 

5 0 Om 1 (^;^'7^^^2§^-^^^^>'^^>2 0 Om 1 
J)V^.)V^>2\B,^)=^)V^m^\.tz^^ 7;p^y+it 

>o. 2^';^;^. i^>t:x {z/^u^y 

>$?s^xx;i/) v^uDv;i/nn'^AO. oi$U^;V^ 
SP;l, 5 0t:Tl O^FBm^b^Co ^(D^x^u>:yx 

nts.'fy^'otzo 
[0 0 6 4] mmm 1 5 



(1) [Cp:Fe] [B (Cs Fs) 4] 
(Jolly.W.L.The Synthesis and Characterization of I 
norganic Compounds; Prentice-Hall: Englewood Cliff 
s.NJ, 1970,P487tlJ:D^R£)7xn'fe> (3. 7 g, 2 
0. 0 5U^:;i') i:igStK4 0ml (h^^fiTl^Fsl-K 

50 (C.FJil (13. 7g, 2 0. OmmoliJ.Org 
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anometal.Chein.,2{l964)245<D:5ffiltiD^^) 0*1$ 

}K 5 0 0 m 1 (cira^fc. ^%xtitm.m^vi^^m. 

U. 7K5 0 0mlt5lHli5feltUfcm. i^E^Jgbfci- 
aii?7xD-fe-'?A] 14. 7 g (ITSU^JV) 
[0 0 6 5] (2) 

1 ij .y h h U-^/KftJft h JPX> 4 0 0 

^lo. 0 5sut;k t';^ (>'^u-^>3?vx-;i') lo 

10 0SUtJl'S^«l-^ sot, X^U>E5kg/ 
cin'T4WrHm^bfe<t-^. 5. 3g®*S^«^S: 
S^Sttlil- 2 kg/gZ r-Cfeo^c. /JU* 

)Uii^>tm\t2^)i%: mmi^m in] \t2. 2 4di 
[0 0 6 6] mmmi & 

1. hu-f v:/^;i'7;i'3ri'i7A0. e-u^-'W. xh 
y\<y^y)l^ayx.=.M Mg!7xn-fex'^A0. 20 

->-;P3-':7A0. 0 3H'J*;k /;W#Jl/^>2 0 OS 
U^tA^S^U. sec, X5^U'>E5 k g/cm'-e 
0. 5IKJP««^Ufc^- ^^/-)lX'm^^f^±^rc. 
■ cn£}SSS£«l1"-5<5:7 1 gCD^m^{*^€»fc. 

26kg/gZr, 7*;P%, 2. 10dl/g> 6% 
[0 0 6 7] ^te^iJl 7 



1 6ir43V»T7^H7 ('^>^7;l/:tn7xx;i') 30 

xx;i/) mm (1. 1' --:^^5^>'i'7xD-irx-5i.) * 

m\>^itskmtmm\zm^^nts.^ftt:i^, e 4 go^^ 

i^ffiftftli. ^n^tl2 3kg/gZ r, 7^;i.%. 
1 . 7 2 d 1 / g, 7 %Xtb-ofc. 

[0 0 6 8] ^ffiMU. 

1 6tC*5ViT7^h^ (^>^7;l/:tD7xX;U) 

4Wp^i:Ufcei^1-«l^«*-S^^^^^'*^"^^-'^^^^ ^ ° 

[tj] . igsw*. ^n^-ni 1 kg/gZ r, 7^ 

1. 54dl/g, 8%T?*-pfc. 

[0 0 6 9] ^mm 1 9 

1. hU-f V:/g^JW7;i'5X<?A0. 4 5Ut;U, xh 

7 Co^'^Ji'^i-n^xx;!/) « (1, 1' 

;i,7xO-fex>:7A) 0. 0 2SU^;i/, fx (v'i'n'^ 
^^^v^XXJU) v^5^;i.v>iP3XOA0. 0 25U^: 50 



y;pd?jp:^>2 6 0 sU^-iw^rS^t' sot;, X 
f^W>K5kg/cin'X-mP«^bfc<*:C^. 9 5 

[77] , ^n*-n5 2kg/gZ r. 7t 

1. 69dl/g, 7%-Cfe^fc, 
[0 0 7 0] ^ffiM2 0 
^Jig0ij 1 6 \Z^\.^X J JPjS;!/^ >tt32.»S: 2 5 0 S U t 
a-&m*7 Ot:tL.fcEA^1-Sl^i;#;#T'm^S:fT 

kg/gZr, 5t;U%. 2. 15dl/g, 

[0 0 7 1] jltSgil 2 1 
%mm2 OlC*3ViT/;l"J^-ll'^>tt'2^**3 5 0 5 

[7,] , ^n^n2 3kg/gzr, lo 

1. 8 9dl/g> 5%-e«.ofc. 
[0 0 7 2] SMM2_2 
*Jg^Jl 6lC*5V^Tf7. (v'i^D'O^i^XX;!.) v';^ 

^s, c ] . i^s^bStt^n^n 3 1 k g / g z r 

4^;i.%, 2. 32dl/g, 9%T'*t)fc, 
[0 0 7 3] SMMU. 

Ilffi^iji 6tc*i/^rtr;^ (->/7D'<>^'2^xx;i.) 

M V / ^ JU/N 7 X A ^ffl D^frT.m^ 
5 3 g©*«^<^*^fc. 

yji.d?;i'*>-&s.' [n] , ^ffiftS«^n*'ni 
okg/gHf, 7=e;i.5>«, 1. 77di/g, 7%-e 

[0 0 7 4] SJEi»J2 4 



6ll*3t'^Tb'7; (>i7D'<>:5'vXx;i') i^/ 

fi^=&ffte-pfci:C5, 7 4g<Dfta^<*^S#fc. 
27kg/gZr, 6tJP%, l- 85dl/g, 8% 
[0 0 7 5] j^jjfieil 2 5 

xx;i/) -:;^5^;i.v';W3X';7Atcf^ATv?;*?;p->'J 
>b!7. (vi?n'>^>^i^xx;w) -:?y5F;i'>';v=ix'7A 

^m\.^rz^Amtw\\^^'^xm^^nu-otztz.^. 39 

[r,] , )gS{t:««^-tl**^l 4kg/gZ r, 7 2^: 
Jl/%. 2. lldl/g. 0%-C*t?fc. 
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[0 0 7 6] ttlitg'J4 _ 
[0 0 7 7] itmm^ 

[0 0 7 8] *MM2_6 _ 

1 7kg/gZr. 7^;U%. 2. 74d 1/g. 6% 
[0 0 7 9] *J|M2J. 

1 U h h U-:f\z^mh)VX.>4 0 0 m 

1 h>Mv:^^>'^7>'^5.-'5A0. esu^^k t^:^ 
('5./7DV<>i5'-:^x-;i') i;i;nD2;jpa:^'i7A0. o 20 

y;i.#;p*>2 0 0 5'Jt;i/'£*n^> son::, x^Uy 
E5kg/cm't?0. 5l^^1S^^fci:^5, 6 5g 

[„] . ^gs^bS«*n-€-*n4 8kg/gzr. S^JW 

%. 2. 3 0 d 1/g. 5 5i6t?$>o:/^. 
[0 0 8 0] *MiL28- 

M ffi8ig7xn-fe-';7A*^-n**no. o i ssu^jp 
[7,] , jgs^bS^^n^ne 2kg/gz r. 6t;i. 

2. 1 3d l/g< 6%T*^fc. 
[0 0 8 1]*Ma29. 

K«^tl-en4 5kg/gZr. 8^;i'%, 2. 3 4d 
[0 0 8 2] jfeiSgii3 0 

nti-oT'tc^. 6 8 g©*a^«^*»fc. a^ffitt. 
/)v^Si.if.>^m. [»)] . i^s<bs«^n^*n2 5 k 

g/gZr. 7*;l'%. 2. 2 2d 1/g, 6%T-feo 50 



[0 0 8 3] SMM3J. 

^ >^s, [7)3. 1 8 k g / g z 

r. 6^;i'%, 2. 50dl/g. 8%T*ofc. 

[0 0 8 4] mmmz 2 



1 6(C:i3t^TTh7 (^>3'7;i'^n7x-Jl') 

^7, 4 8go*ta^«^s'^'^- 
>^s. [ 7) ] . igft^tKB^n^n 1 8 k g / g z 

r. 1. 94dl/g. 6%t?*^fc. 

[0 0 8 5] SMMJA 

5. 8— 2. 3, 4, 4a. 5, 8, 8 
a_^/7^tHa:»-7;5'l/>l 0 0 S U t;i'*ffl<'^^-E^ 

sfl:Stt^n-eni 3kg/gz r, stjwsi. i- s 

7 d 1/g. 9%-C$>ofc. 
[0 0 8 6] «MR3A 

i4g©^^a^<*^itfe. a^ffitt. ^1^*^ 
7 ^ >-&s. [ T) ] . /e^^bSte^n^ti 5 k g / g z 

r, 1. 6 Id 1/g, 0%-C&ofc. 

[0 0 8 7] Mmm 3 5 

1 U h h h ;px > 4 o o m 

7'('<>3'7JP*a7xx;i.) ail^7xDirx-7A0. 

0 3 = ut;K f:^ (->i;D'^>3'i^x-;u) -:^;<5^>'v 

c?jpnx-7A0. OSS'J^JK /;U7t?;i'*>2 3 0 S 
UtJl'SS^l-. SOTCT-ynf U>2kg/cm'«: 
^Xb x5^U>&^ffi*^5 kg/cmMc*S<k'5S 

ggMtctts&u, mF«^t^ct^5, 4ig<^*a^ 
a^?stt. y;p^^jv*>-&s, [«] > «aS 

{bS«-en^'ni 5kg/gZr, 7t;w%. l. 4 7 
d 1 / g, 0 %-C$)-:5fc. 
[00 88]*MM3_6 

1 U -y h ;WcO:t- h ^ h;i'X> 4 0 0 m 
I hU-1'V^^^l'7;i/aX'7A0. 6 5'J^:;i'. bfT. 

(i.i/D'O^'i^x-;!') i;^?DDi;;p=ix':;AO. o 
0 5SUt;v&S«i-> it#«- ('<>^7;i.^ 
a7xxji.) mm^y'y)\^ (4-v7y) tfUv-'^A 

0 0 1 = U * ^l'. ^ JPJJ^JU* > 2 0 0 S 'J ^rJl'SrUO 
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. 9 0"C, x5^V>E9Kg/cm'r'0. 5I^M« 
Id-i^V^*- [7,] «Wn7 2Kg/gZr, 

6^;v%. 2. Old i/g-e»^fc. 

[0 0 8 9181^3-1 

34d l/g-e$>o 



3Kg/gZr. 2. 



[0 0 9 0l*ffii!3J. 



[7?] \ttn'en 

9 5 d l/gT*^ 



1 2 7Kg/gZ r 

[0 0 9 n sMMi-i ^ ^ , 

0 0 0 6 = U^;i'*^*S^^^^^^^^®^'*^^* 

;p^>^S- [„] «Wni8Kg/gZr, 16 
:EJI.%. 0. 42dl/gt'*^fc- 
[0 0 9 2] Slia40. 

r ^=^1^> 2 0 0 m 1 t h;l'X> 2 0 0 m 1 i<^iB^^ 

t^>^*. [r,] tt^n^-ni0 8Kg/gZr, 4. 
2^;U%> 1. 1 4d l/g-r$>-s'fc. 
[0 0 9 3lglM4J- /7 

0 0 3 = u =i)vt\.tz&.>>v\i^ ^mm 3 9 tmm\^M 
y)its)\.^y^m. [T,] tt*ti^n2 4Kg/g 

Zr 7 2^JP?S. 1- 2 6dl/gT?*ofc. 



!^M¥ 5- 2 6 2 8 2 1 
[0 0 9 4]SMiJ_ -..^n. 

v>?7;i.^n7xx;P) a8m7xD-tzi^7i.cDf^*.0 
(^>^7;P*n7x-;p) flllBfes^^W-U 

,0 tt, /;^#;^^>tft^ [„] «*n^ni 2Kg/g 

Zr, lO^JP^S. 2. 0 0dl/gT?*^fc. 
[0 0 9 5]gmM4_3 

r^Kg/gzr. 10^;.%, 1. 92di/g-e 

[0 0 9 6]glM4jL 

r^i;D^>^5;xx;P) i;i;DD-:?;Pnx^A0. o 
0 35U^;w^S«i^> Jtm*. xi^^ ('^>^7;p^ 
n7xx;v) «/^Ji'-:^7xx;uT>tx-7A0. o 
o6 = 'J*;k y;u#;w^^>2 6 0 5U^;w*iD^. 9 



0t;rx^U>E6Kg/cm'^0. Bl^r.l 



5 5 7gW^fem^**#fc- ^^''^^^ 
^>^ft> [n] «*tl^^2 0 8Kg/gZr, 7. 

9^;P%,.1. 13dl/gT-*ofc. 
30 [0 0 9 71SMM1^ ^,^«^*.n 

" s^istt- 'f ^^^^ 

9Kg/gZr, 8*JW%, 1- 83dl/g-e*o 
[0 0 9 8]i®M46. 

1 hU'rv^^J^7J^S''^^9• 6 = u*;k 
40 ('i.i;D^>^i^xx;i.) e;tHUH-:^;v=>x^^o 
oo2-J^;^^s*b. rh^ (^>^^^^ 

U^;k yjp#;l,^.>2 005U*;l'Sl«l^. 9 Q-C, 
X^U>E7Kg/cin'-e0. SBtrrt^^ff^.^-^^^ 

^>^». [„] «^-n^-n2 6 3Kg/gZr, 4. 
7=e)V%. 1. 4 6d l/gTfe-^fc. 

[0 0 9 9] small ^^^^ 

50 ,^H.J^yy^;P7JVSX.'?A, HX (vi^D^x^'/ 
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^mm4 2twimr^hrm^^n^rztc^, sig® 
«*n-6ni iKg/gTi, 3. 6^;v%. i. ss 

d 1 /g'CSiofc. 
[0 10 01 gMMAJ- 

iTOcbT*^*^To^ctc5, 3 8go^^m^»^ 

ni4Kg/gZr, 7^;p%. 1. 97(il/g-e* 
[0 10 1] ^MgiJ4 9 

s^fttt. ^^^^^^-f ^■^S' [7j] a^n 

-en4. BKg/gZr. llt;i'%. 2. 15dl/ 

[0 10 2] mmmso 



DlfW>§fflV^fcW*: «JS0iJ4 2i:ll^(cUTS^ 
£fTofc<i:C5. 1 7 gOi^S^<$S'#^^. S^fiitt- 

y;i.3f>;v*>-&ft. [n] tt^-n^ne. 2Kg/gZ 

r. 6. 4t;V%. 0. 6 2d l/g-^S-^fc" 
[0 10 3]aiM5A 

1 hJKD^i— hi7U-:^c$£Jih;P:t>4 0 0m 
K hu-f v3^^;vt;1'5->:7A0. esu^rJi^- 

(i^i^D'O^vXx;!') -xi7nav;l.3^':7A0. 0 
D7x-;u) ?liSffi-:'/?^i'7-"Jn.i;A0. ooes'J 

y;P3}?JV^^>2 0 OSU^^l-^JD^. 7 0^. x 
^V>ffi9. 5Kg/cm'-eO. 5I^F«m^*t7^<f^ 

;P*>-&ft. [„] «^n*n9 7Kg/gZr, 5* 
)\^%. 1.43d l/gT*ofc. 

[0 10 4] ^mm 5 2 

;P) fflBBfsy/^;l'7X'J:^'^A§0. 0 1 2S'Jt;Vffl 

[7j] «JE-tl-eni 7 7Kg/gZ r. S^rJI/ 
JS. 1 . 4 5 d 1 /gT*ofc. 
[0 10 51 jgjfieil 5 3 

1 . 8 S iJ^:;Pffl''»fcU^*1-«^ *ss*^J 5 1 tl^^t^L-t 
7 8 g®i^S-&i*Sttfc. s-^ 



ffitt, y ji.d^;!':^ >^»- [ n ] «^n^n i 4 3 k g 

/gZr. 4t;P%. 1- 67dl/gTfe-pfc. 

[0 10 6] ^mm 5 4 

«V/^;1'7XUX':7A&0. 0 1 2 5UtJl'ffl 
x^U>ffi&3 0Kg/cm'tUTl O^^r^m^ 
SfrofcUiim*. ^iSiiaj3 9il^«^t'l-t:«^?&fT/J:o 

jp^^ [ V ] «^n**n 1 4 3 K g / g z r , 3 . 
10 1. 3 9 d i/g-cfe^^-» 

[0 10 7] mm^LL^ 

||JS0iJ5 4<i:l^iilCbTS^£tTJ5:ofctC5. 1 
[tj] l*'en^n2 2Kg/gZ r. 4^:;i/%, 1. 6 

5 d 1 /g-r*o;t. 
[oioslSMMU- 

(1) ttJSE^^O^Si 

2 U h;KD^5XS^^SI^'ft)i^J^^>5 0 0ml. 
20 bij-f vy5^Jl'T;i/5-'5Al O-U^JW. fx 

D'O^i^xziJl') vi/DD-yjl/nX'i/AO. 2 3U^ 

(2) a^a^ 

lU-yhJl'. (1) -CiBi4Ufctti^^?S9 OmK yjl' 
#;|.*>3 6 0 5U^J1'?£^*S«^- 9 0^- ^^'^ 

30 1 . / >*SB# 3 6 0 5 0 ^:;K©jiST#^*S-r 

^tmz, a-&s§TgBi4^^a^si^<oa^«€:^co»ds 

fcrm-&S§l^®X^U>^^E*^^f' 5 K g/c m' i:/* 

ms^9ot:c«itbfc. si^i5 8g<D* 

a-&l*Sr#fc. a^ffitt^ /;i/7«;i/^>-&S, [7?] « 

^n^n48Kg/gZr, S^JV^. 1. 64dl/ 
[0 10 9] jitegil 5 7 



/7DDv;pax':;Acof^bi9Cx^u>k'x ('f>x- 

i:|^#lCbT«^*ff tjfctil^. 2 3 gO^a^ft:* 

8Kg/gZr, 7^:;U%. 0. 7.6dl/gT'$.? 
ft. 

[0 110] 5 8 

mmm5 0\zii^^r. fx (->i;D-<>^vx-;i/) v 
50 >^5ri;xx;^) (9-7Ji/*wx;i.) i^i/nDvJpn- 
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t^jv^y-^M^ [7?] tt^n^nsKg/gz r, 6. 

8=t)i'%. 0. 54dl/gT*ofc. 
[0 111] ^MgiJ 5 9 

1 ij h ;kd^- h ^ 4 0 0 m 

(vi7D'<>^'>'x::i;i/) v'^auv;P3-C7A0. 0 
D7x-;P) Mv^5^''^7-'J^■i'A0. 0 0 65U 1 

^W>'lE6Kg/cm\ *^E2Kg/cm'T-0. 5 
^F^a^&fT75:ofci:C:5. 8 g©^^fi^*«r#fc. « 

^jgtt. y;i.3pjv^>^s. [7)] tt*n^n2 9Kg 

/gZr. 7^:;i'?6. 0. 0 6 d 1 /g-CS)ofc. 
[0 112] jliSgiJ 6 0 

[rj] li^tl^^nz 4Kg/.gZ r. 8^:;i'%. . 
2. 3 4 d \ / s'V$)oft, 

[0 113] ^mme i 

^-:;x.=.M h 'J □□v'JPnx^^ASffll'^fciy.^l-fi- 
^iSeije 0<!:ll«t;L.TS^$rffofc<!:^^, 6 8g© 

«-etl-€n2 SKg/gZ r, 6^:;i/S«. 2. 5 1dl 

/g-C*t>fc. 
[0 114] jItStSJ 6 2 

5ISS^J6 Oi:l^^ilcLTS-&SfTofc<!:C5. 7 1 gW 

«-?-n-en2 6Kg/gZr, 7^:JP%, 2. 4 7dl 

/gT'^ofc. 

[0 115] ^mm 6 3 

li, ^igpije 0<i:l^iltCbTS^€rfT:3fct^:^6 5g 

[tj] (i^n*'n2 4Kg/gZ r. 6. 5^:;i/%. 
2. 6 8 d 1 /gtfSofc. 
[0 116] ^tfitSJ 6 4 



) !|tM5p5-2 6 2 8 2 1 

30 

*i£0>J4 6C*3i.iT,.b'X (.yi;a^>^P3:-M ^ 

tnm.\z\^xm^^n^ittz.^^ 6 2. 7gro^ts^ 

-en3 44g/gZr, 6. b^)V%. l. 76dl/ 

[0 117] ^mm 6 5 
) ^^o^crh7:^^+->i^^^^-■>•^o• oo25U^;i' 

i:;i;5, 3 7. 1 gO^^»^<*«r'#fc. fi^ffitt, )^ 
jJ^;W:^>'^», [tj] tt-?-nm2 0 3 g/gZr, 
5. 5t;i'SS. 1. 8 9 d l/gt?*-pfe. 
[0 118]*MM6_6 

t>r)\z'rVvi^'OU'J>)V3:LO1^0. 0 0 25U^;VS: 

6 9. ig®*a^<*^#fc. a^ffitt. 
!0 ;p*>-§-». [77] «-en^n3 7 9 g/gZ r, 5. 
5=e;p%, 1. 7 1 d 1 /gT?fet>fc. 
[0 119] *MMUL 

*jS0ij5 ictet^^r. fx (->i7u^>^vx_;p) 'J 
izDDi^jl/nx'^-t.rof^t^btcfx (v'^D'O^i'x 

30 [7}] «^n^*n2 2Kg/gZ r. S^Jl-Ji^ 1- 6 

4 d 1 /gTafe-p/t. 
[0 12 0] )AMm& 

h;i/X>4 0 0ml. X^^JPy^l'SX'^^A-feX + i'n^ 
(Al (CHs) ,..C1...) 8 = Ut;k VO 

(oC:H,) ci.o. 8 = ut;i/, y;ud^;i'^^>i 3 
osu^ju^snx., 4 ox:ic#iiUfcro^« x5^L'>:» 

EtJ^ 3 K g / c mMc^j -5 <t ^ irSgEWCxg- U > 
AbOC), 6 0^J-BflJ£fS!£tTofc. itJ»«6. 16gT- 

no. 15Kg/gV. 12^JP%> 1. 20dl/g 

[0 12 1] SMM6_8 
*iS0iJ3 4lC*3i/^T> Xf^U>E2:4Kg/cm', fi 
^SS*7 0"CCUfcCt£Ai1-tt. ^JiS«ai3 4tl^«C 

Kg/gZr. 5 7^:;i'%. 1, 4 7dl/gT-$)-p 
It, 

50 [0 12 2]glM6_9 
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5 0 0Inl®^7Xia«?§^^S'*^^^^>3 0InK h 
2 5-7'fi'nt;p. y;i.7j^;i'^> 5 0 0 5Ut;i'^* 

8g<D^^«^«^^#fco a^fi§tt«6. 53Kg/gN 
Mw«l. 2 1 0. 0 0 0, Mw/Mntt 

2. 3 7-e$)ofc. 
[0 12 3] SIMXO. 



y^uy^^M «i^^^^^l'7-'J-'?A0. 0 35U 
fJ:^^^:-5> 2 6. 4 g<0**^*&'#fe' 

^mtl Ot;l'%, [7)] «3- 9 4d 1/ 

gT-fecfc. DSC (I^SaOS) (CJ:i9^©*a^fl'® 

^^_:^^^x;i/-7-ttSfi 7 V 'J -X® D S C 
T. 1 ox:/^J-c-i 5 0'CS-C#fil-- 6 0|}'»lt»> 
1 or/^J-T— 5 o'C*Tls*iabTff;^cofc. 

[0 12 4] WMimi 



;VX>4 0 0mK x5^Jl'7;i'5:i^/A*X+i' D^-f 
F (Al (CHJ ...CI, .J 8SU^;V- VO (O 

c H ) ci,o. 8 = 'Jt;i'. 3 0^ 

u'^;Ujn^. 4 0t:ic#jabfc©-^, x^vv^^E*^ 

7 K g / c m' J: 5 ICii^Wl' W > Sr^A b 
OOl8 0»F.mfS^tTfeofc. EfP^^T?^. a^^*^ 

fSi& 8tJl/%. ffilSttS 2 8d l/g<^ 

J^S^#35. 9g^#fc, m^Stt«0. 88kg/ 
gV-C&ofc. ;i©i^«^*«DSCI^fi»^^-tE^^ 
l^miCtT/iofe, ^^S03C*T. 02t03a:<^J± 
*^B^;5S(CJ:oT'#^nfc^fi^*«DSC 

[0 12 5]*MMU- 

-"l^lJX^ 



t^fm 5 - 2 6 2 8 2 1 
32 

>*^fi?u. ;inc 1 . 5 5^;u/u •> V)v<Dzr^)v^i 

^-?A/'\+-t^>^«l 2. 0ml (18. 

M -7 5"Clc?^^b-^^' m#FB^C*5fcoTS5T 

(C. lzg«ib>'>'V=>-'^'^2. 14g (9. 185Ut 
jp) ;£5 0ml<^E*xb7t:Ho7 7>l'^)Sbfc?g 

m.mmm^^n^'' 2. 20g (6. 315'jt 

-:;^Da5?JU3-'i'^*^fc (ref. :lnorg.Chep.. ^24 
m2539H(1985)) . cn* 6 3 1 m 1 © h;VX>ir 

[0 1 2 6] (3) yjWjfOU^V • X5^U>0*Ma 
gjgg^UfcS 0 Oml 

h ;i.X > 2 0 0 m 1 t h U -f V ^^^JVT-'L' S x-^ A 1 . 

o = .j^;i'SJjD^> ^v.T'cnic±iB (2) T-#^nfc 

Di?;i/3X';;Ai o^'fi7D^;wfcJ:t;±l2 d) "^'^ 
^nfcrh^ (^>^7;p*n7xxjv) asiihuxg^ 
;i.7>^x':7Ai ov-f i^n^rjusta^fc. ^<'^"^' 
;i,7i?ji/^>2 2 s'Jt;u*to^> 5 ot:ir#®Lfcm. 
X^W>:yxS4 0'J-y b-'l'/h rT'^ii^-fr. ^E"^ 



30 4 7 g£#fc. 6Kg/gZrT'»-P 

f- ^m^ft:®y;i'5j5;i'^>'&si46 8^;L'%. SIS 

i*[7j] liO. 3d 1/g. (Tg) \t 

1 8 2'C. HJC^bSK (TMA) ai 7 513. v-h©^ 

3t^Sii*«9 4. 0%, -^-fXas. 2%r»ofc. 

[0 12 7] *tBMU. 
*JS^J7 1© (3) CfcV.T. 



jp) fflBKhUx^;p7>t-'i'Ai2. 8-E;u£iS8a 

b, cn^l 2 8 0ml(Dh^X>lC®®bTftt!«^?S 

(2) i7^5^;i^->'Ji/>fx (vj/D'Oi'i^x-.Ji/) 

5 0ml©)iJi7Kxh7kFa77>Cl. 73g (9. 



tH^CUT, ^^a^«^l- 6 4gS:'#fc. fi^fStta 
1 8Kg/gZrT-*ofc. ^e-tlfc^S^ft^*^^;!- 

40 if.)v^y^mti A^)v%. mm&u 4 9 

dl/g, (Tg) «l9 9t:, TMA 

«190X:, ->-h®^JtJgaia^«9 4. 5%, '^'f 

[0 1 2 8] ^8ag'J7 3 

%m^\i 1® (3) c43t,^T, J )Vifs)v^y<nmmm^ 

ssautJKt^^^cctm^. ^SS«aJ7 1® (3) 
ti^^CLT. ^m^^2. 4 4g*#/t. S^M* 
2 7Kg/gZrT'$.^fc. #e.nfc*fi^«^®^''l' 
d?;U^>-&SH7 2^;i'%, SPtt^ Ct,] «0. 5 0 
50 dl/g, ^f^Xitei^fiK (Tg) «19 313, TMA 



( 18 ) 
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tilSS-CT-^ofc. 5l!i^««2 6 0Kg/c 

Tn\ Wmtl%. 5l3i»14^«2 9. OOOKg/c 

[0 12 9] gMMI-l 

(1) ->-^WJW>i^:^ (f yr-^W i^i^aDv- 
*ig0i)7 1© (2) \z^^^r. -:;->i7D'<>37vx_;i. 

2 6 5 g (9 2) 5>JtJPSffl<'^fcTO*> ^iSt^iJ 

t'i© (2) tmmzhx. >^/^;^->-J^>t•x « lo 
>7^-;i.) i;^nD>^Jl'3-'?A0. 6ig (i. 3 6 
= U^:;l/) (ref.:Angew.Chem.Int.Ed.Engl., H 

28#. ^15nS(1989)) . ^n^i 3 6m 1 ®h;WX> 

(2) /jV^Jl'*^ • i^^>®^*^ 

>OffifflftS665';t;i.tl.fc^tt^^«< 20 

1® (3) tnm\zVr. i^m-^WS. 3 8gSr#fc. 

a-&f§ttti3. 7Kg/gz r-e^o^c. #^.nfc^^m 

«1 4d l/g. (Tg) «1 7 6 

0%. 'N'fX^S- l%X-$>cfc. 
[0 13 0] SIMIJ. 

1 oo^u^jptufc-ttA^i-s. mm\7 4(D (2) 

i:[^^CLT, *S^«^2. 8 8g€:»fc. M^^mt 30 

2Kg/gzr-r*ofc. #f.nfc^^m^^^^<^/J^ 



d5;W;^>^*«7 2tJW%, mm^^ Cn] «1- 2d 
1/g. liyxmum (Tg) tt2 0 5t:, TMAtt 
19 5'Cr*-:)fc. 
[0 13 1] itl^ms 
USE^JTICD (3) tC^V^T. h^)'iV^^)^7)Vi-- 

1 (c,H,) . sCi...) ®hjpx>^« (i^;v/u 
si. Oml (1. OSU^JP) fflv^^-^:* 

^DDi;;U3X'iyA«)fStoO»cvo (och.) ci. 

©h;i.X>^?S (l^:>'l'/'J->*^>'^> *0.^25ml 
(0. 2 5) SU^Jl'ffl^^. ^1^^ ('>^>^7 

^ssts]? 1® (3) tmm\zvx. m-^ 

^l. 3 8g*»fc. S^«tt«0. llKg/gZr 



#M¥5^2 6 282 1 
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MS (Tg) til 0 4X:, TMA«9 S-CT-fe^fc. 

[0 13 2] ^iSgiJ 7 6 
^jfa0iJ4 6lCtet^T.. bf7> (->i7D'^>3^i?XX;l/) 
kHU Hi^;V3X«5A®f^t)0i' (3. 5-'y:^^)\^y 
xy + -» h'J^DDv?;V3X'?A0. 0 0 2 S'J^:;i' 

tZ.^ 5 3 . 7 g ro*B^#'£#fc. 2 9 

5kg/gZ rT'*ofc. ^^m^{4:©y;v#;p^>-ts 
9t;i'%. ffilS«iKtn]»i- 8 8di/gt? 

[0 13 3] 

mi&m 1 3 (C^^^T. h U -f V^5^;I.T;WSX^ A<7)f^ 

t5r)^c^^J^7;^5/=lr■y■>2. 0 5'j^;i'^ffiffli-< 
(^>iS'7;^:t^7xx;^) aiafe b u x^;u7 > 

^$(ra-&$^Tf<t^fctc5, o. 9 6g»i^m^{^&» 

fc. S'&ffitt^l- 0 5 kg/gZ rT-feofc. n<^tl 

rzi^m-^w<r>mm^mLv'\\t2. 3 2di/g. y^w 

5l?;i.^>-&*ai 1- 5^JV%-C$.ofc. 

[0 134] 

*SS^j2 7C*v^T, hu<y:/5^JU7;i/5x^A©f^ 

6 D »C ^ ^;U7 ;i' S > 3 • 0 5 'J ^^l' S^ffl I- « 

^'fxU-otziiZ.^ 10.4 g©^t«^fl^*#fc. 
tt«7. 4kg/gZ rX-feofc. 

@pg!ffiS [n] ii2. i9di/g. /;^5f^;^^>-&» 

«8. 5^:;U%Xtbofe<. 

^■r. #«7JP5X^A{k^^ (C) Sffll^^fcttl 

j«a />so5%«7;i'SX':7Aii:^fe®ffifflf-'fc^'^^^^ 



•5. 



[0 2] *JS0'J7 oro^^m^ffwDSC (Mi!l«) ^ 
[0 3] Jtg50>J7<O^^a^«^®DSC (KMiBl^) 
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